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Ha npHMepe KJieiqen Ixodes persulcatus h I. ricinus paccMOTpeHH BamieHinne napa- 
Mexpti, Heo6xoqHMbie qua co3qaHHH nonyjraqHOHHbix Moqejien Tpexxo3flHHHbix bh/job c 
MHoroneTHHMH 5KH3HeHHtiMH qHKJiaMH. Y 3thx BHqoB oco6h oqHoro 6HOJiorHnecKoro 
B03pacTa MoryT npHHaqne^KaTb k pa3HbiM B03pacTHbiM KoropTaM, a hx KaneHqapHbiH B03- 
pacT Mo^ceT OTJiHHaTbca Ha HecKOJitKo MecaqeB hjih qa^Ke JieT. TouHaJi oqeHKa KaneHqap- 
Horo B03pacTa OTqenbHOH oco6h 3aTpyqHHTejibHa, h 3KCTpanojiHpyeTCJi no ee bo3Mo>kho- 
My 6HonornHecKOMy B03pacTy h npHHaqjie)KHOCTH k onpeqejieHHOH B03pacTH0H KoropTe 
npnpoqHOH nonyjiflqHH. HTo6bi HMeTb nporHOCTHnecKyio qeHHOCTb, nonymiqHOHHafl mo- 
qenb qoiDKHa npeqcKa3biBaTb oqHOMOMeHTHoe o6njme aKTHBH3HpoBaBuiHxcfl rojioqHbix 
oco6eH Bcex Tpex (J>a3 pa3BHTH*i h BepoaTHOCTb BCTpenn ronoqHbix KJieiqen c xo3hhhom b 
nepnoq noqcTeperaHHJi. flojDKHa 6biTb H3BecTHa cyronHaji cMepTHOCTb KJieiqen Ha pa3Hbix 
(})a3ax pa3BHTH« n CTaqu^x oqHOH (J)a3bi (noqcTeperaHHe, nHTaHHe, noqroTOBKa k nHHbKe, 
qnanay3a). 06njiHe noqcTeperaioiqHx rojioqHbix KJieiqen b 3KocncTeMe onpeqejiaeTCfl 6a- 
jiaHCOM Meacqy nonojiHeHHeM hx nonyjmjHH hobbimh ocoSamh, hx ot6opom xo3fleBaMH, 
OTMHpaHHeM KJieiqen ot HCTOiqeHHJi, noeqaHHeM hx xmqHHKaMH. K co^KaneHHio, noKa qo- 
CTaTOHHO TOHHO H3BCCTHbI JIHHIb HCMHOrHe H3 3THX napaMCTpOB. 

Kjuoneebie cnoea : HKcoqoBbie KJieiqn, Ixodes persulcatus , Ixodes ricinus , o6hjihc, no- 
nyjiaqHOHHbie Moqejin, qeMorpa<J>HJi. 


HKcoqoBbie KJieiqH noqqep^HBaiOT cyiqecTBOBaHHe npHpoqHbix onaroB 
MHorux TpaHCMHCCHBHbix HmjieKLqiii. 3 th onarH npeqcTaBJiHFOT cjiomibie 
MHoronjieHHbie napa3HTapHbie CHCTeMbi, KOTopwe bxoaht b cocTaB 3K0CHCTeM 
6onee BbicoKoro paHra. CyiqecTBOBaHHe noqoGHbix onaroB o6ecneHHBaeTCfl 
MHorocTopoHHHMH B3aKMoqeficTBH^MH nonyjniqHH KJieiqeH-nepeHOCHHKOB, 
naToreHos (MHKpoopraHH3MOB) h no3BOHO T iHbix (HOCHTejleft HH^eicqHH). Ka»c- 
qoMy H3 ochobhmx KOMiiOHeHTOB 3 toh Tpnaqbi CBOHCTBeHHbi cboh peaKiqiH Ha 
cpeqy o6HTaHHH (EajiamoB, 2009 , 2010 ). 

CreneHb pncica HH(})HqHpOBaHHJi nejiOBeica h ahkhx no3BOHOHHbix naTore- 
HaMH onpeqejureTCfl oco6eHHOCT^MH nonyjuiqHOHHOH CTpyKTypbi nepeHOCHH- 
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Ka. H 3 nonyjiai;HOHHbix napaMeTpoB b AHpKyjiBijHH B036yAHTenB Ba^CHyio 
ponb HrpaioT cyMMapHaa HHCJieHHOCTb KJiemeii b onare, npoijeHT hh(|)hahpo- 
BaHHbix oco6eii, oOmiHe aieraBHbix oco6eS, noACTeperaiomHx npoKopMHTejiB, 
^jiHTejibHOCTb bch3hh ronoAHbix KJiemeii, rnaHCbi BCTpenn nepeHOCHHKOB c 
BOCnpHHMHHBbIMH K naTOreHaM n03B0H0HHbIMH. 

KpoBococymHe AByKpbiJibie h hkcoaobmc KJiem,H b TeneHHe CBoero yum- 
HeHHoro i^HKJia npoxoABT nepe3 pba orrpeAeJieHHbix c^a3 pa3BHTHB (bhao, jih- 
HHHKa, HMaro), B KOTOpbIX 0 C 06 h nOABep^CeHbl BJIHBHHK) pa3JIHHHbIX (})aKTOpOB 
OKpy^Kaiomeii cpeAti h no-pa3HOMy Ha hhx pearnpyiOT. Cootbctctbchho abb 
K aiKAofi H3 othx (J)a3 xapaKTepHbi pa3Hbie noKa3aTejiH bkdkhb aeMo cth, MHrpa- 
Ahh, a Ha HMarHHajibHoii — TaK^ce hjioaobhtocth. 

/],eMorpa(f)HHecKHH noAxoA b hccJ ie aob aHHBx nonyjiBAHH nepeHOCHHKOB 
CTaJI OAHOH H3 TJiaBHblX COCTaBJIBIOLAHX COBpeMeHHbIX AOCTH^CeHHH B KOHTpO- 
jie HHCJieHHOCTH KpoBOCOcymHx HJieHHCTOHorHx h nepeA^BaeMbix hmh HH(j)eK- 
Ahh (Randolph, 2004; EanamoB, 2009). HanGonee ACTajibHO 3 th npoi;eccbi 
H3yneHbi y HeKOTopbix bhaob KOMapOB, h Ha hx ochobc nocTpoeHbi MaTeMaTH- 
necKHe nonyjiBAHOHHbie moacjih (Black, Moore, 1995). y KpoBococym,Hx Asy- 
Kpbuibix b ocHOBe B03pacTHoro aHajiH3a nonyjiBAHH jiokht noBTopeHHe He- 
CKOJibKHx roHOTpo(J)HHecKHx ij,hkjiob y caMOK oahoh reHepaAHH, a HX Bpe- 
MeHHbie paMKH yKJiaABiBaiOTCB b oahh hjih pe^ce hcckojibko MecBAes. 
KaneHAapHbiH h GHOJiorHnecKHH B03pacTbi HMaro othx HaceKOMbix b 3HanH- 
TenbHOH CTeneHH coBnaAaiOT. 

rionyJIBAHOHHaB MOAeJIb TpeXX03BHHHbIX BHAOB HKCOAOBbIX KJieu^eH AOJI- 
BCHa npeACKa3biBaTb oahomomchthoc oGhjihc Bcex Tpex nepeKpbiBaioiAHxcB 
CTaAHH pa3BHTHB (jihhhhok, hhm(J) h HMaro), a 3th noKa3aTejiH b nepByio one- 
peAt onpeACJiBiOTCB cneijH(|)HKOH ACMorpa^HHecKHx npoAeccoB. ^jib oachkh 
ACM orpa(|)HH nonyjiBAHH ocoGchho Ba^CHbi TaKHe napaMeTpbi, KaK cyTOHHaB 
CMepTHOCTb Ha pa3Hbix 4>a3ax pa3BHTHB h CTaAHBx oahoh c|)a3bi (noACTepera- 
Hne, nHTaHHe, noAroTOBKa k jiHHbKe, Ananay3a), oahomomchthoc oGhjihc aK- 

THBH3HpOBaBUIHXCB TOJIOAHblX JIHHHHOK, HHM(|) H HMaTO, BepOBTHOCTb BCTpeHH 
ronoAHbix KJienj,eH c xo3bhhom b nepnoA noACTeperaHHB. K co^cajieHHK), noKa 
AOCTaTOHHO nojiHO HCCJieAOBaHbi jiHHib HeMHorne H3 othx noKa3aTejieH, h oto 
3aTpyAHBeT nocTpoeHHe MaTeMaTHnecKHx moacjich, ocoGemio abb MHoroxo3B- 
HHHblX BHAOB C MHOTOJICTHHMH )KH3HeHHbIMH U,HKJiaMH. 

CTpyKTypa nonyjiBAHH KJiemeii poAa Ixodes OTJiHnaeTCB HCKJiiOHHTejibHOH 
CBOBCHOCTbK). OAHa reHCpaU,HB BKJIIOHaeT 4 (|)a3bl pa3BHTHB (BHAO, JIHHHHKa, 
HHM(J)a, HMaro). B cboio onepeAt JiHHHHOHHaB, hhm(|) ajibHaB h HMarHHajibHaB 
(|)a3bi pa3ACJieHbi Ha CTaAHH rojiOAHbix, nHTaiOLAHxcB h HanHTaBHiHxcB ocoGen. 
Ka)KAaB CTaAHB pa3BHTHB o6pa3yeT OTAejibHyio reMHnonyjiBAHK), 3aHHMaeT 
cbok) MHKpocpeAy oGnTaHHB h cneu,H(^HHHO pearnpyeT Ha Becb Ha6op 6hoth- 
necKHx h aSHOTHnecKHx (^aKTopoB. CyMMapHoe BpeMB nHTaHHB Bcex 3 (J>a3 
pa3BHTHB HKCOAOBoro KJiema 3aHHMaeT He 6ojiee 12 — 15 cyT (no 3 —6 cyT y 

JIHHHHOK H HHM(f), 6 - 10 CyT y CaMOK). 3THMH CpOKaMH OrpaHHHHBaeTCB BCe 

hx napa3HTHHecKoe cymecTBOBaHHe. Henapa3HTHnecKHH nepHOA 3 *ch3hh Bcex 
(f)a3 pa3BHTHB MO^CCT COCTaBJIBTb HCCKOJIbKO MCCBACB HJIH A^^CC JICT (EaJiaiHOB, 

1998). 

y HKCOAOBbIX KJiemeH B CBB3H C HC3aBHCHMbIM nHTaHHCM H nOCilCAyiOLAHM 
pa3BHTHCM JIHHHHOK, HHM^ H HMarO KaJICHAapHblH H OHOJIOrHHCCKHH B03paCTbI 
OTpa^aiOT pa3Hbie npoi;eccbi. KaneHAapHbiH B03pacT — noHBTHe xpoHOJiorH- 
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necKoe h Rim OT^ejibHOH oco6h oh MoaceT onpeAeJiflTbca no cpoKaM ee )kh3hh 

nocne BblJiynJieHHH JIHHHHOK H3 flHH,, JIHHbKH JIHHHHOK B HHM(j), HHM(j) B HMarO 
n nocHeAyionjeH )kh 3 hh B3pocjibix oco6en. IIpaBOMOHHO onpeAejieHHe KajieH- 
AapHoro B03pacTa h rjik KaacAOH OT^eubHOH dpa3bi pa3BHTHa. KajieHflapHbiH 
B03pacT HMaro KJienja cooTBeTCTByeT BpeMeHH ero )kh3hh nocjie jihhbkh h 3 
HHM(J)bi, a GHOJiorHnecKHH B03pacT — noTepHM nHmeBbix pe3epBOB h ApyrHMH 
Heo6paTHMbIMH H3MeHeHHHMH B OpraHH3Me, Ha6uK)AaK)iri;HMHCH y rOJIOAaiO- 

n^Hx oco6en. Y hkcoaha c MHorojieTHHMH ijHKJiaMH KajieHAapHbiii B03pacT 
HMaro Mo^ceT AOcraraTb HecKOJibKHx jieT h BapbHpoBaTb b othx npe^ejiax cpe- 
Ah oco6en OAHoro noKOJieHHH. 

PacKpbiTHe B03pacTHoro cocTasa npnpoAHbix nonyjnmHH hkcoaobbix KJie- 
meft bo3mo2cho tojibko npH HajiHHHH aACKBaTHbix mctoahk onpeAOJieHHfl Ka- 
jieHAapHoro h GHOJioranecKoro B03pacT0B othx HJieHHCTOHorHx. EojibinnHCTBO 
AeMorpat})HHecKHx HCCJieAOBaHHH KacaeTca Tpexxo3HHHHbix Ixodes persulcatus 
h I. ricinus. Ha Ka^CAOH (|)a3e pa3BHTHH 3th KJieirm nHTaiOTCH OAHOKpaTHO, h 
AajibHeHinee hx cymecTBOBaHHe 3aBHCHT ot nHmeBbix pe3epBOB, HaKonjieHHbix 
B 3TOT nepHOA- CpOKH 2KH3HH TOJIOAHblX OCOGefi B 3aBHCHMOCTH OT BHeiHHHX 
(})aKTopoB h b nepsyio onepeAt TeMnepaTypbi h BJiamiocTH BapbHpyiOT ot He- 
ckojibkhx MecHH,eB ao 1 roAa h 6ojiee (Tae^CHbiH..., 1985; EajiamoB, 1998). 3a 
3to BpeMH ronoAaiomHe KJiemH aojukhm Hafira hoboto xo3hhhb hjih norn6- 

HyTb OT HCTOIHiOHHH. 

Y TaeacHoro KJienja I. persulcaus c MHoroneTHHM >kh3 HeHHbiM ijhkjiom oco- 
6h OAHoro GHOJiorHnecKoro B03pacTa MoryT npHHaAJie)KaTb k pa3HbiM B03pacT- 
hmm KoropTaM, a hx KajieHAapHbiii B03pacT mo^kct OTJiHnaTbcn Ha hcckojibko 
Mec5m,eB hjih Aa)*ce JieT (EajiamoB, 1998, 2010). ToHHaa ou,eHKa KaneHAapnoro 
B03pacTa oTAejibHOH oco6h 3aTpyAHHTejibHa h 3KCTpanojiHpyeTC5i no ee bo3- 
MO)KHOMy GHOJIOrHHeCKOMy B03paCTy H npHHaAJIOKHOCTH K OnpeAOJieHHOH 
B03pacTH0H KoropTe npnpOAHOH nonyjnmHH. 

CooTBeTCTBeHHO cymocTByiomHe oijeHKH AOMorpat^HnecKoro cocTasa no- 
nyjiHAHH onnpaiOTCa Ha OTHOCHTejibHbie oijeHKH GHononraecKoro B03pacTa ro- 
jioahmx KJienjOH. C otoh u,ejibio 6mjih pa3pa6oTaHbi HecKOJibKO mctoahk onpe- 
AejieHHH OnojiorHHecKoro B03pacTa rojiOAaiomHx ocoGeii. nepBoii 6buia mcto- 
AHKa aHaTOMo-rHCTOJiorHnecKoro onpeAOJieHHH B03pacTa rojiOAHbix KJiemeft, 
KOTopan no3BOJiHJia pa3JiHnaTb 4 nocjieAOBaTejibHbie CTaAHH HCTomeHHH (bo3- 
pacTa) rojiOAaiomHx ocoGeii. Pa3JiHHHH MeacAy B03pacTHbiMH rpynnaMH ocho- 
BbiBaiOTCH Ha CTeneHH 3anojiHeHHH otpoctkob KHmenHHKa ocTaraaMH kpobh, 
Ha KOJiHnecTBe BKjnoneHHH reMorjioGHHa h reMaTHHa b mimes apHTejibHbix 
KJieTKax h Ha CTeneHH 3arpy3KH MajibnHraeBbix cocyAOB ryaHHHOM. OnncaH- 
HblH MeTOA AOCTaTOHHO TOHeH, HO BeCbMa TpyAOeMOK, TaK KaK TpeOyeT HC- 
nojib30BaHHn rHCTOJiorHnecKOH TexHHKH (EajiamoB, 1961, 1962). 

B AanbHeSmeM 3Ta MeTOAHKa onpeAOJieHHH B03pacTa 6buia ycoBepmeHCT- 
BOBaHa h 3HanHTejibHO AOTajiH3HpoBajia nepBOHanajibHyio cxeMy (Uspensky, 
1995). HaMH 6mji npeAJioaceH mctoa oijeHKH B03pacTa rojiOAaioirmx caMOK Ta- 
e^CHoro KJiema no bhahmbim H3MeHeHHHM rayGHHbi KpaeBOH 6opo3Ati h CTpyK- 
Typbi noBepxHOCTH KyTHKyjibi ajuiocKyryMa b npoijecce ecTecTBeHHoro CTape- 
hhh. Y rojiOAHbix oco6eii pacxoAOBaHHe nHmeBbix pe3epBOB h coAep^caHHH 
boam b opraHH3Me npHBOAHT k nocTeneHHOMy ynjiomeHHio TyjiOBHma (haho- 
combi), 3aMeTHOMy Aaace Hefioopy^ceHHbiM raa30M. B npoi;ecce CTapeHHH o6Ha- 
py^KHBaiOTCfl H3MeHeHHH B COOTHOmeHHH pa3MepOB CnHHHOTO IAHTKa (CKyTy- 
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Ma) h pacTii^CHMOH noBepxHOCTH hahocombi (ajuiocKyTyMa). 3 tot mqtoji no- 
3 bojihji BH3yajibH0 pa3JiHnaTb 2 rpynnw ^khbmx KJiemeft — He^aBHo 
aKTHBH3HpOBaBLQHXC5I H HCTOIU,eHHbIX (BaJianiOB H AP-, 2009). 

H3MeHeHHa BHemHero oGjimca rojio^aiomero KJiema OTpa)KaiOT ^HHaMmcy 
pacxoAOBaHHii nnmeBbix pe3epBOB b ero opraHH3Me h b nepsyio onepe^fc )kh- 
poB (BajiamoB, TpHropbeBa, 2010). KanecTBeHHan oijeHKa coflep^aroni )KHpa b 
)khpobom Tene h KHineHHHKe yKa3biBaeT Ha cTeneHb cTapeHira ocoGh h coot- 
BeTCTBeHHo Ha ee GHOJiomnecKHH B03pacT. B pe3yjibTaTe no coctouhhio 3ana- 
cob )KHpoB bo3mo)kho Bbmejieroie 3 B03pacTHbix rpynn, OTJiHHaKHimxcn no 
CpOKaM HX )KH3HH nOCJie JIHHbKH H3 HanHTaBIHHXCJI HHM(J). 

HtoGbi HMeTb nporHOCTHnecKyio n,eHHOCTb, nonyjnmnoHHan MO^ejib ^oji- 
mia npeACKa3biBaTb oahomomchthoc o6hjihc aKTHBH3HpOBaBuiHxcn rojiOAHbix 
ocoGeft Bcex Tpex (jia3 pa3BHTHn h BepouTHOCTb BCTpenn rojiOflHBix KJiemeH c 
xo3mhhom b nepnoA noACTeperamra. JXnn stoto aojdkhbi 6biTb H3BecTHbi cy- 
TOHHan CMepTHOCTb KJiemen Ha pa3Hbix (jia3ax pa3BHTH>i h CTa^nux o^hoh 
4>a3bi (no^CTeperaHHe, nmaHHe, no^roTOBKa k JiHHbKe, ,zmanay3a). OGhjihc 
no^CTeperaiomHx rojiOAHbix KJiemefi b okochctcmc onpe^ejMeTCJi GanaHCOM 
MOKfly nonojiHeHneM nx nonyjnmHH hobbimh ocoGhmh, hx otGopom xo 3 #eBa- 
mh, OTMHpaHHeM KJiemen ot HCTomeHHH, noe^aHHeM hx xHiimHKaMH. K co)Ka- 
jieHHio, noKa ^ocTaTonHo tohho H3BecTHbi Jiranb HeMHorae H3 othx napaMeT- 

POB. 

OGhjihc no^CTeperaiomHx rono^Hbix KJiemefi b okochctcmc onpe^ejuieTCJi 
SanaHCOM MOK^y nonojiHeHneM hx nonyjniipiH hobbimh ocoGhmh, hx ot6opom 
xo3^eBaMH, OTMHpaHHeM KJiemeH ot HCTomeHira, noe^anHeM xHin,HHKaMH. J\im 
nHTaiomHxc^ ocoGefi hx HHCJiemiocTb b npHpo^e oijeHHBaiOT no HH^eKcaM 
oGhjihh h BCTpenaeMOCTH. OGhjihc rojio^Hbix KJiemen oijeHHBaioT no hx cGo- 
paM Ha 4>jiar, ho npn o^HOKpaTHOM yneTe othm mcto^om y^aeTCfl BbiHBHTb He 
Gojiee 10 % ocoGefi. 3HanHTejibHan nacTb roJioflHbix KJiemen MO>KeT HaxomiTb- 
CJ1 B HeaKTHBHOM COCTOflHHH B paCTHTCJIbHOH nO^CTHJIKe HJTH no T iBe H He nOA- 
^aeTca yneTy. 

HecMOTpa Ha 6jih3khh KaneH^apHbiH B03pacT ot BpeMeHH oKOHnaHim oceH- 
Hen JIHHbKH ^o rnGeJiH b TeneHne e^HHCTBeHHoro ce30Ha aKTHBHocTH, npnpoA- 
Hbie nonyjnujHH coctoat h3 ocoGefi HecKOJibKHx reHeparmn. K chhxpohhoh 
oceHHefi JiHHbKe HanHTaBiHHxcn hhm^) b HMaro npHCTynaiOT ocoGh 3 pa3Hbix 
KoropT. B 3aBHCHMOCTH ot cpoKOB npe^mecTByiomero pa3BHTHn ohh MoryT 
HMeTb B03pacT b 2, 3 h 4 ro^a (BajiamoB, 1962, 1998; Uspensky et al., 2006). 

CnOCOGHOCTb K ^JIHTeJIbHOMy Bbl^CHBaHHK) 6e3 nHlUiH HBJTHeTCH OflHOH H3 
Ba^cHeHuiHx a^anTai^HH rojio^aiomHx KJiemeii. ripn hh3khx njiOTHOcrax nony- 
jiaqHH maHCbi BCTpenH napa3HTa h xo3^HHa HesejinKH h y b e jihhhb aiOTCn 3a 
CHeT B03M05KH0CTH ^JIKTeJIbHOrO nepe^CHBaHH^ HHBa3HOHHOH CTa^HH B OKpy- 
)KaiOmeH cpe^e. Y JiaBHbIMH BHemHHMH 4>aKTOpaMH, OrpaHHHHBaiOmHMH CpOKH 
5KH3HH rOJIOAHbIX KJiemeH, UBJHHOTCH TeMnepaTypa H BJia^CHOCTb B03Ayxa B HX 
MecTOoGHTaHHMx. B HaHMeHbmeH cTeneHH ycTofiniiBbi k hh3koh BJia^cHOCTH 
hhm4>bi h ocoGeHHO jihhhhkh, a b HanGojibuieii — HMaro (BajiamoB, 1998, 
2010 ). 

MaKCHMaJIBHBie CpOKH ^CH3HH TOJIOAHblX OCOGefi B HX eCTeCTBeHHBIX MeCTO- 

oGnTaHHux cymecTBeHHO flumniee cpe^HHX bcjihhhh j\jik nonyjiimHH h otho- 
chtch k nacTH KJiemen, He cyMeBumx BCTpeTHTbca c xo3hhhom ro CBoen rnGe- 
jih. Ohh onpeAeJinKyrcu BpeMeHeM HcnepnaHH^ rjiaBHoro nnmeBoro pe3epsa 
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(mipa), nojiyHeHHoro ot npeAHiecTsyiomeH CTaAHH pa3BHTHH (EanamoB, 1998; 
Randolph, 2004). 

IIpOAOJI^CHTeJIbHOCTb )KH3HeHHbIX H.HKJIOB KJieiljeH B npHpOAC 3aBHCHT OT 

FCJiHMaTHnecKHx oco6emiocTeH pernoHa, h Ha cesepe OHa mhoto 6ojibme, neM 
Ha lore, np^nviaji 3aBHCHMOCTb cpoKOB pa3BHTM HanHTaBiHHxcn oco6efi ot tcm- 
nepaTypbi OTcyTCTByeT H3-3a bo3mo5Khoto B03HHKH0BeHHH Ananay3bi npn H3- 
MeHeHHHx ajihhm CBeTOBoro ahh, TeMnepaTypHoro pe^cHMa h (|)H3HOJiorHHe- 
ckoto B03pacTa KJiemeii. EjiaroAapn AHanay3e KJiemH nepemraaiOT HeOnaro- 
npHHTHbie yCJIOBHH 3HMOBKH H AOCTHraeTCH CHHXpOHH3aiI,Hfl aKTHBHOCTH 
ronoAHbix oco6efi pa3Hbix B03pacTHbix KoropT. 

/^ocTaTOHHO nouHO ora oKOJiorHnecKHe ocoGeHHOCTH H3yneHbi y KJiemefi 
Ixodes ricinus h /. persulcatus h othx bhaob bo3mo)kho MOACJiHpOBaHHe 
ocoGeHHOCTeM hx npnpoAHbix nonyjumHH. Ilpn 3HanHTejibHOM OKOJiorHHecKOM 
cxoACTBe necHOH h Tae^cHbifi KJiemH oOHapy^cHBaioT h 3HanHTejibHbie pa3JiH- 
hhh b TpeOoBamnix k ycnoBHHM cpeAM- othx bhaob H3BecTHO hx pacnpo- 
CTpaHeHHe BHyTpH 3aHHMaeMbix jiaHAina(|)TOB, oco6chhocth noKajibHbix Mec- 
TOoOHTaHHH, HHCJieHHOCTb, 0 C 06 eHH 0 CTH 5KH3HCHHOTO U,HKJia, Ce30HHaiI AHHa- 
MHKa H B03paCTH0H COCTaB nOIiyJIJm.HH, B3aHMOOTHOHieHHH MQTKJjy KJiemaMH H 
hx xo35ieBaMH, ynacTHe b u,HpKyjum,HH naToreHOB b hx npnpoAHbix onarax. 

y I. ricinus >KH3HeHHbie IJHKJIbl B 3aBHCHMOCTH OT KJIHMaTa MOTyT BapbHpO- 
BaTb OT 3- AO 6-JieTHHX. 3HMOBKa B03M0jKHa Ha Bcex 4>a3ax pa3BHTHfl B TOJIOA- 
hom h HanHTaBmeMCH coctohhhh. EjiaroAapn 4>aKyjibTaTHBHOCTH AHanay3bi b 
ioxchbix nacTHx apeana pa3BHTHe npn 6naronpHATHbix ycnoBHnx MO^ceT 3aaep- 
uiHTbca 3a 2 roAa (Randolph, 2004). Ha ceBepe a™ 3aBepmeHHH pa3BHTH» Ka>K- 
AOH H3 4>a3 MO^ceT noTpeOoBaTbCH no 2 roAa. HaGniOAaeTCH 5 — 6-jicthhh li,hkji 
pa3BHTHH (BanamoB, 1998). 

B K))khoh Efipone HMaro /. ricinus aKTHBHbi b oceHHe-3HMHe-BeceHHHH ce- 
30Hbi nenpepbiBHo hjih c KpaTKospeMeHHbiM npeKpameHHeM bo BpeMH cnnb- 
Hbix noxojiOAaHHH. B yMepeHHOM KJiHMaTe 3anaAHOH, U,eHTpanbHOH h Boc- 
TOHHOH Efiponbl aKTHBHOCTb HMarO B03M0)KHa BeCHOH, JieTOM H OCCHbK). Be- 
CeHHHH H OCeHHHH nepHOAM aKTHBHOCTH oGbIHHO XapaKTepH3yiOTCfl 
MaKCHMyMaMH HHCJieHHocTH, a JieTOM bo3mo)kho ee CHHJKeHHe. B KapejiHH y 
ceBepHOH rpaHHu,bi apeana y HMaro HaGniOAaeTCfl tojibko oahh kopotkhh Be- 
ceHHe-JieTHHH nepnoA aKTHBHOCTH. Y jihhhhok h hhm(J) b cTpaHax c yMepeH- 
HblM KJIHMaTOM aKTHBHOCTb npOAOJI^CaeTCH BeCb TenJIblH Ce30H C pa3HOH CTe- 

neHbio Bbipa^ceHHOCTH BeceHHero h oceHHero nmcoB (Gigon, 1985; Gray, 1991; 
Craine et al., 1995; Kurtenbach etal., 1995; Talleklint, Jaenson, 1996; Ran¬ 
dolph, 2004). 

Ce30HHOCTb aKTHBHOCTH I. ricinus peryjinpyeTcn MopcJjoreHeTHnecKOH 
AHanay30H Ha ^a3ax nfina, HanHTaBuiHxcn jihhhhok, hhm(|) h caMOK. nooTOMy 
JIHHbKa HanHTaBHIHXCH oco6e0 npOHCXOAHT B OCHOBHOH Macce BO BTOpOH no- 
JIOBHHe JieTa H OCeHbK). Ba^CHyiO pOJIb B CHHXpOHH3aiI,HH aKTHBHOCTH HMeeT 
4>aKyjibTaTHBHan noBeACHnecKan AHanay3a y ronoAHbix oco6efi. OHa Kompo- 
jinpyeTCH ^OTonepHOAHnecKHMH ycnoBHHMH h onpeACJineT cooTHomeHHe 
Me^CAy nacTMMH nonyjnm,HH, aKTHBH3HpOBaBiHHMHcn b ce30H jihhbkh hjih 
TOJibKo nocjie 3hmobkh (Eeji03epoB, 1981). EjiaroAapn noBeAeHnecKOH AHanay- 
3e rojiOAHbie oco6h /. ricinus Ha Bcex 4>a3ax MoryT nepe^cHBaTb ao 1 roAa h 6o- 
nee, TorAa KaK cpoKH ^ch3hh aKTHBH3HpoBaBiHHx ch KJiemen — okojio 2 Mecfl- 
u,eB (Gray, 1991; Randolph, 2004). 
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Kjiem I. persulcatus b Tae^CHbix Jiecax Boctohhoh EBponw h A3hh oGjia^a- 
eT 3—6-JieTHHM ahkjiom pa3BHTHn. Akthbhoctb tojioahbix HMaro HannHaeTCB 
BecHOH cpa3y co cxoaom cHera h npoAOJmaeTCH ao cepeAHHbi neTa. HMaro 
npoHCxo^T ot hhm^), nepejiHHflBiimx oceHbio npoinnoro nma h HaxoAHBuiHx- 
cb b coctohhhh oceHHe-3HMHeii oGjinraTHoii AHanay3bi. JlHHHHKH H HHM(|)bI aK- 
thbhbi Ha npoTH^ceHHH Bcero Temioro ce30Ha h MoryT aKTHBHpOBaTBCH cpa3y 
nocne BbiuynjieHHH H3 hhij, hjih jihhbkh bo btopoh nonoBHHe JieTa hjih nocne 
3HMOBKH. y jihhhhok h hhm^ AHanay3a (jiaKyjibTaTHBHa, cooTBeTCTByeT Hop- 
MaM ^jiHHHOAHeBHofi (|)OTonepHOAHHecKOH peaKii,HH h npe^OTBpamaeT JiHHbKy 
ocoGeii, HarnrraBmHxcfl bo btopoh noJiOBHHe JieTa. HanmaBrnHecH caMKH h ot- 
noiKeHHbie oceHbio nima He cnoco6Hbi k 3hmobkc h nornGaiOT. ripeAnoJiaraiOT, 
hto y rojio^Hbix HMaro noBeAeHHecKaji AHanay3a oGjiHraraa h npe^OTBpamaeT 
oceHHioio aKTHBHOCTb KJiemeH (EeJi03epoB, 1981, 1998; Kopotkob, Khcjichko, 
1991). 

3a 1 toa y Tae^CHoro KJiema bo3mo)kho 3aBepmeHHe pa3BHTHH tojibko 
1 (J>a3bi )KH3HeHHoro AHKjia h am 3aBepmeHH« >KH3HeHHoro miKJia TpeGyeTCJi 
He MeHee 3 JieT. B cjiynae noBTopHbix 3hmobok nacTH jihhhhok h hhm(J), Ha- 
6jnoAaiomHxcfl b ycJiOBMx xojiOAHoro JieTa, oco6chho b cesepHOH nacTH apea- 

Jia, JKH3HeHHbIH IJHKJI yAJIHHfleTCfl AO 4-6 JieT. npOAOJDKHTeJIbHOCTb )KH3HeH- 

Horo AHKJia 3HanHTeJibHO BapbHpyeT He tojibko b pa3Hbix nacrax apeajia, ho h 
AJih ocoGeii oahoh h toh )Ke nonyji^AHH (TaemibiH..., 1985). 

Hhcjichhoctb KJiemeH onpeAeJuieTCJi mhothmh (jiaKTOpaMH h cymecTBeHHo 
pa3JiHnaeTCH b pa3Hbix THnax onaroB. Tae)KHbiH h jiecHOH KJieinn oGjiaAaiOT 
BbICOKOH nJIOAOBHTOCTbK), H HanHTaBIHHeCfl caMKH OTKJiaAbIBaiOT OT 1500 AO 
3000 hha. 3a BpeMU pa3BHTHH oahoto noKOJieHHH Gojibiiiaji nacTb noTOMCTBa 
nornSaeT. rn6ejib KJiemeH npoHcxoAHT Ha npoTH^ceHHH Bcero )KH3HeHHoro 
AHKJia, ho b pa3HOH CTeneHH Ha pa3Hbix CTaAHJix pa3BHTHH. Y KJiemefi /. ricinus 
b ycJiOBHHX Ahtjihh cTaAHH roJiOAHbix B3pocJibix AOcraraeT MeHee 90—95 % 
noTOMCTBa, a CTaAHH HanHTaBiHHxcn h otjio)khbihhx nima caMOK — MeHee 1 % 
(Randolph, Craine, 1995). 

B TeMHOXBOHHO-JiHCTBeHHbix Jiecax KpacHonpcKoro Kpan hhcjichhoctb ro- 
jioahmx B3pocjibix I. persulcatus nocne 3hmobkh cocTaBjnuia b pa3Hbie toabi 
660—1505 ocoGeii Ha 1 ra. H 3 hhx npoKapMJiHBajiocb 6 — 15 caMOK, KOTopbie 
OTKJiaAMBajiH 15 000—37 500 hhh;. H 3 othx hhu; Bbinjia^cHBajiocb ot 7.6 ao 
32.5 Tbic. jihhhhok Ha 1 ra. Kojihhcctbo HanHTaBiiiHxcfl jihhhhok BapbHpoBajio 

OT 8 AO 25 TBIC., KOTOpbie npOH3BOAHJIH 8 - 23 TbIC. HHM(|>. KoJIHHeCTBO HanH- 

TaBIHHXCH HHM(J) COCTaBJUIJIO 1730 - 2360, H3 HHX AO HaCTynJieHHH 3HMbI ycne- 

Bajio nepejiHHHTb 840—2030 B3pocJibix KJiemeH (Kopotkob, Khcjichko, 2001, 
2002 ). 

B >KH3HeHHOM ijHKJie KJiemeH HanGoJibinHe KOJieGamiH hhcjichhocth Ha- 
Gjiioa^iotch y jihhhhok, a HaHMeHbume — y HMaro. B ycJiOBHHX AHrjiHH toao- 
Bbie KOJieGaHHH hhcjichhocth I. ricinus HeBeJiHKH. 3a 4 roAa HaGjiiOAeHHH MaK- 

CHMaJIbHOe KOJIHHeCTBO TOJIOAHblX JIHHHHOK Ha yneTHblX nJIOmaAK^X b 100 M 2 

6biJio okojio 1500 ocoGeii, hhm^ — 300—700 h caMOK — 20—40 (Randolph, 
2004). B POCCHH HHCJieHHOCTb B3pOCJIbIX /. persulcatus MO^CeT H3MeHJITbCfl B 
pa3Hbie roAti b 4 — 8 pa3 h Gojiee. BbMBJieHbi 3aKOHOMepHbie 3 —4-jieTHHe ko- 
JieGaHHH H H3MeHeHHH C 10 JieTHHMH H GOJIblHHMH aMnJIHTyA^MH. ToAKI c BbI¬ 
COKOH HHCJieHHocTbio KJiemeH nacTO cJieAyiOT 3a toa^mh c hhkoboh hhcjich- 
HOCTbK) HX X03HeB - MeJIKHX MJieKOIIHTaiOmHX. 
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BHyTpH npupoAHbix onaroB oahoh 3KOCHCTeMLi roAOBbie KOJieGaHHn hhc- 
jieHHOCTH KJiemefi Bbipa)xeHbi cjiaGee, neM TaKOBbie y hx xo3aeB. B OT^ejibHbix 
peraoHax o6Hapy)xeHbi 6oJiee 3HanHTeJibHbie TpeHAOBbie H3MeHeHHB hhcjich- 
HOCTH, CBB3bIBaeMbie C KJIHMaTHHeCKHMH (JtaKTOpaMH (Tae)KHbIH..., 1985; Ko- 
POtkob, 1998; KopeH6epr h AP-, 2002). CTaGnjibHOH hhcjichhocth KJiemen 
GjiarOnpHBTCTByiOT MHOrOJieTHHe U,HKJIbI pa3BHTHfl, pa3H0B03paCTH0H COCTaB 
npnpoAHbix nonyjiaujiH h bhaoboc pa3Hoo6pa3He ochobhbix h AonoJiHHTeJib- 
HblX npoKopMUTeneii. 

Bo3MO)KHbi 2 rjiaBHbix MexaHH3Ma peryjuiAHH hhcjichhocth KJiemeS. Oahh 
H3 hhx CBB3aH c MHoroo6pa3HbiMH bo3AGhctbhjimh oicpy^aiomeH cpeAbi H B 
nepsyio onepeAt TeMnepaTypbi h BJia)KHOCTH Ha CBo6oAHO)KHByiij,He ctbahh. 
H3BecTHbi MHoroHHCJieHHbie cjiynaH rnGejin rojiOAHbix h HanHTaBiHHxcii oco- 
6eS npn 3acyxax, no)icapax hjih 3aTonjieronix. B noAoGHbix cjiynaiix aojib no- 
fhGihhx KJiemen He 3aBHCHT ot hhcjichhocth KJiemeii h hx npoKopMHTeJieii. 

CnOCo6HOCTb K AJTHTeJIbHOMy BbDKHBaHHK) 6e3 nHLU,H BBJIfleTCH OAHOH H3 
Ba>KHeHiiiHx aAanTau,HH roJiOAaiomHx KJiem,eH. ripn hh3khx hjiothocthx nony- 
J1HU.HH maHCbl BCTpeHH napa3HTa H X03flHHa HeBeJIHKH H yBeJIHHHBaiOTCH 3a 

cneT AJinTejibHoro nepe)KHBaHHfl HHBa3HOHHOH CTa^HH b OKpy5KaiOHj,eH cpe^e. 

TjiaBHblMH BHeniHHMH CjtaKTOpaMH, OrpaHHHHBaK)IH,HMH epOKH 5KH3HH TOJIOA" 
Hbix KJiemeS, hbjuuotcji TeMnepaTypa h BJia^cHOCTb B03Ayxa b hx MecTooSuTa- 
HHBX. B HaHMeHbmeH CTeneHH yCTOHHHBbl K HH3KOH BJiaJKHOCTH HHM(j)bI H oco- 
6eHHO JIHHHHKH, a B HanGoJIbUieH — HMarO. 

MaKCHMajibHbie cpoKH )kh3hh rojiOAHbix ocoGeii b hx ecTecTBeHHbix mccto- 
oGnTaHHBx cymecTBeHHO AJiHHHee cpeAHHx bcjihhhh jxjik nonyjnnj,HH h otho- 
catch k nacTH KJiemen, He cyMeBuinx BCTpeTHTbca c xo3ahhom ao CBoeft rnGe- 
jih. Ohh oiipeAeJiHiOTCfl BpeMeHeM HcnepnaHHA rnaBHoro nHmeBoro pe3epBa 
()KHpa), nojiyHeHHoro ot npeAinecTByiom.eH ctbahh pa3BHTHA (EauauiOB, 1998; 
Randolph, 2004). 

Btopoh MexaHH3M A^HCTByeT Ha CTaAHH riHTaHHB h 3aBHCHT ot oGhjiha na- 
pa3HTOB. OTHomeHne HHCJia ycneniHO HanHTaBuiHxcA KJiemen k o6m,eMy hhc- 
jiy ocoGeii, nonaBHinx Ha Tejio xo3AHHa, npeACTaBJineT htot B3aHMOACHCTBHA 
mhothx (})aKTopoB, cpeAH KOTopwx nepBOCTeneHHoe 3Haneroie HMeiOT «npora- 
BOKJiem,eBbie» peaKijHH xo3AHHa ot npocToro MexaHHnecKoro caMOOHHmeHHA 
AO KOMnneKca HMMyHHbix peaKn,HH. 

Oahhm H3 MexaHH3MOB peiyn^AHH HHCJieHHocTH abjiactca arpernpoBaH- 
hmh THn pacnpeAOJieHHH nHTaiomHxcA hkcoaobbix KJiem,eH BHyTpH nonyjiAijHH 
X03AeB, A^HCTByiOLAHH nO npHHAHIiy oGpaTHOH CBB3H. ripH BbICOKOH HHCJieH- 
hocth napa3HTa HeMHorne ocoGh nonyuflAHH xo3«HHa, ocoGeHHO ghjibho noA- 
Bep)xeHHbie 3aKJieLAeBJieHmo, He Moryr BbiAep^caTb HHBa3Hio h noraGaioT. Oa- 
Haxo BMecTe c hhmh rnGHyT h He 3aKOHHHBHiHe nHTaHHe KJiemn, Morymne co- 
CTaBJiHTb 3HaHHTejibHyio aojik) Been nonyjifln,HH. B pe3ynbTaTe CTaGnjibHOCTb 
napa3HTapHOH cncTeMbi MO^ceT noAAep)KHBaTbCfl b cGanaHcnpoBaHHOM coctom- 
hhh npn yMepeHHOH nJiaTe xo3aeB 3a «napa3HTapHbiH rpy3». 

CTaGnjibHOCTb napa3HTapHOH cncTeMbi, no Hameiviy mhchhio, oGecnenHBa- 
eTCfl CJ10)KHbIM KOMnJieKCOM napa3HT0-X03flHHHbIX B3aHMOACHCTBHH Ha CTaAHH 
nHTaHHB. Oahhm H3 pe3yjibTaTOB noAoGHbix B3aHMOACHCTBHH BBJiaeTCB ceHCH- 
6HJlH3au,HB n03B0H0HH0r0 >KHBOTHOTO aHTHTeHaMH CJIIOHbl KJiema H pa3BHTHe 
COCTOBHHB pe3HCTeHTHOCTH. B eCTeCTBeHHLIX yCJIOBHBX TJiaBHbie X03BeBa, He- 
CMOTpa Ha nocTOBHHbiii KOHTaKT c KJienjaMH, He oGjiaAaioT aGcoJHOTHoii ycTOH- 
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hhboctbk), TaK hto nacTb KJiemeH MOflceT ycneniHO 3aBepniHTb nuTaHne h Ha 
ceHCH6HJiH3HpoBaHHbix oco6hx. C Apyroii CTOpOHbi, 3 HaHHTenbHaa nacTb no- 
nyjnmHH xcmmia MO^ceT 6biTb cna6o nopa^ceHa 3thmh napa3HTaMH h Gnaro^a- 
pa arperapoBaHHOMy pacnpeAejieHHio 6ojibmaa nacTb KJiemeH MO^ceT npoKapM- 
jiHBaTbCii Ha HeMHorax oco6ax xcmmia. 

rio^oGHbie paBHOBeCHbie COCTOUHHfl CBOHCTBeHHbl eCTeCTBeHHbIM 3K0CH- 
CTeMaM. B 3KocncTeMax, noABeprHyrbix aHTponoreHHOH TpaHC(})opMai;HH hjih 
3KOJiorHHecKOMy CTpeccy, MexaHH3Mbi B3aHMHOH peryjiHi^HH HHCJieHHOCTeii 
napTHepoB no napa3HTapHOH CHCTeMe HapymaioTCfl. HeKOTopbie bh^m hkco- 
;jh npHcnocoGHBinHec^ k hobmm ycjiOBHHM cymecTBOBaHira, k nnTaHHio Ha 
CKOTe HJIH Ha HeMHOrHX BH^aX £HKHX JKHBOTHbIX, MOryT flOCTHraTb Heo6bIH- 
Hbix ajih npnpoflbi ypoBHen hhcjichhocth. B pe3yjibTaTe ohh Moryr Bbi3biBaTb 
na^e^c hjih npHHHrorrb cymecTBeHHbiH ymep6 3^opoBbK) hobmx npoKopMHTe- 
jieft. He6jiaronpnaTHa^ CHTyaimn nacTO ycyry6jnieTCn cjia6biMH HMMyHHbiMH 
peaKi^HUMH y 3aB03Hbix ^khbothmx npoTHB MecTHbix BHflOB napa3HTOB. 
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SUMMARY 

The most important parameters necessary for the creation of population models for 
threehost species with long-term life cycles are discussed with an example of ticks Ixodes 
persulcatus and I ricinus . In these species, specimens of the same biological age may be- 
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long to different age cohorts and their calendar age may differ by several months or even 
years. Accurate estimation of the calendar age of separate individuals is dofficult; it is ba¬ 
sed on the extrapolation by its possible biological age and by belonging to the certain age 
cohort of a natural population. Population models that can predict simultaneous abundance 
of activated hungry specimens of all the three developmental stages and probability of 
host-finding in hyngry ticks during questing period possess the prognostic value. Daily 
mortality of ticks of different developmental stages and phases of each stage (questing, fe¬ 
eding, preparation for molting, and diapause) must also be known. The abundance of ques¬ 
ting hungry ticks in the ecosystem is determined by the balance between recruitment of the 
population with new individuals, their selection by hosts, dying of ticks from starvation, 
and consumption of ticks by predators. At present, unfortunately, only some of these para¬ 
meters are known rather sufficiently. 
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